Relationship between retention forces and stress at the distal border in maxillary complete dentures: Measurement of retention forces and finite-element analysis in individual participants.
Although the retention force of maxillary complete dentures has been measured in numerous studies with different devices, the biomechanical mechanism associated with the generation of this retention force cannot be determined. The purpose of this clinical study was to investigate whether 3-dimensional finite-element analysis can be used to estimate the retention force of maxillary complete dentures. The study included 12 participants (6 men and 6 women, mean 77.5 years of age). Replicas of the maxillary complete dentures of all the participants were made using scanning resin. The denture replicas were scanned using cone-beam computed tomography (CBCT), and 3-dimensional finite-element models were constructed (dentures, mucosa, and jig). The tensile site was located 5 mm anterior from the central point of the denture's posterior border, and the loading site was located at the central point of the central incisor edge and the right first premolar buccal cusp. The load was 10 N and perpendicular to the occlusal plane. One-way ANOVA was calculated to determine any differences in the maximum principal stress value among the 3 sites. The Games-Howell test for multiple comparisons was applied to determine which sites were different. A Spearman rank correlation coefficient was used to determine any correlation between the retention force and maximum principal stress at measurement posterior site, and a Pearson correlation coefficient was used at the central incisor edge and premolar buccal cusp (all α=.05). Comparative investigations of the association between the maximum principal stress generated and the denture retention force were carried out. The stress distribution of the maximum principal stress at each measurement point was similar for each participant. The maximum principal stress at the posterior site measurement was significantly higher than measurements at the incisor edge and posterior buccal cusp (P<.01). The maximum principal stress the posterior and incisor edge sites were found to be correlated (P<.05). This study results suggest that although more factors need to be considered, a 3-dimensional finite-element analysis may be used to estimate the retention force of maxillary complete dentures.